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Description

TECHNICAL FIELD

[0001] The present invention relates to a variable mag-
azine for storing and launching countermeasures com-
prising a tracking system, where the firing direction of a
countermeasure can be controlled in dependency of a
signal from the tracking system. The countermeasure is
comprised in an active protection system, and may be of
either a soft-kill or a hard-kill type.

BACKGROUND ART

[0002] Arrangements for storing and launching pay-
loads, such as countermeasures, which are designed to
be mounted on aircrafts, are previously known. One such
arrangement is a dispenser mounted on an aeroplane,
which comprises an elongate body provided with at least
one launch opening. The countermeasures are connect-
ed to a firing control unit for feeding firing signals to the
countermeasures. The countermeasures can consist of
passive means, such as chaff foil, but can also consist
of for example IR flares, or other active measures. The
countermeasures are stored in one or more magazines,
where a magazine comprises a plurality of cartridges,
with one countermeasure in each cartridge.
[0003] One problem with known dispensers mounted
on aircrafts is that the launch angle of a countermeasure
is fixed to a set angle which is believed to be optimal for
the intended use. Depending on the purpose of the coun-
termeasure, it may be of advantage to use different firing
directions. If chaff is released, a preferred launch direc-
tion may be upwards towards a helicopter rotor, if flares
are released, a preferred launch direction may be some-
what forwards and downwards. A dispenser mounted on
an aeroplane may therefore be provided with several
magazines, directed in different directions. A solution
with a fixed launch angle may be a good solution for an
aeroplane, which has a known flight direction and a
known speed range.
[0004] For a helicopter, a fixed launch angle is however
not optimal, since both flight angle, flight speed and the
orientation of the aircraft may vary considerably. Helicop-
ters may be provided with several magazines holding
cartridges with countermeasures. Each magazine may
be positioned at a predefined position and pointing in a
predefined direction on the helicopter, such that several
magazines will cover a larger firing range.
[0005] However, in some situations, a magazine may
be directed in a direction that is not usable for a specific
situation. With a magazine having a fixed position, it may
in some situations be possible to steer the helicopter such
that a desired firing direction of a countermeasure is ob-
tained. Further, by using a magazine having a fixed po-
sition pointing in a fixed direction, the types of counter-
measures that can be used is limited to countermeasures
that does not require a high precision of the launch di-

rection.
[0006] The known solutions will in some situations al-
low for firing a countermeasure in a desired direction.
Even though these arrangements may give an accepta-
ble result in some cases, there is room for improvements.
[0007] Document US 6231002 B1 describes a system
and a method for defending a vehicle against an ap-
proaching threat. Document EP2157398 A2 describes a
counter-fire system for protection of objects against mis-
siles.

DISCLOSURE OF INVENTION

[0008] One object of the present invention is to at least
partially eliminate the drawbacks associated with the so-
lutions known in the prior art. Another object is to provide
a magazine comprising a tracking system in which the
launch angle can be controlled. Another object of the
invention is to provide an aircraft comprising such a mag-
azine.
[0009] The solution to the problem according to the
invention is described in claim 1. Claim 12 refers to an
inventive tracking cartridge adapted to be used in the
magazine according to claim 1. The other claims contain
advantageous embodiments and further developments
of the magazine and the tracking cartridge.
[0010] In a magazine for storing and launching coun-
termeasures arranged in cartridges, comprising a plural-
ity of longitudinal cartridge cases forming the magazine,
where the cartridge cases are arranged to each other in
a slidable manner in a longitudinal direction, and where
the magazine comprises a tilting means adapted to tilt
the cartridge cases, such that an opening of a cartridge
case can be directed in a selected direction, the object
of the invention is achieved in that the magazine com-
prises a tracking system comprising an active position
sensor adapted to detect the position of an incoming ob-
ject.
[0011] By this first embodiment of the magazine ac-
cording to the invention, a magazine is provided, in which
the cartridge cases of the magazine can be tilted with a
selected angle in a desired direction in dependency of
an active position sensor comprised in the tracking sys-
tem, in order to be able to launch the countermeasure in
the desired direction. When mounted on an aircraft, the
selected angle depends on the direction of motion of the
aircraft and on the relative azimuth and elevation angle
to an incoming threat. When mounted on a vehicle or on
the ground, the selected angle depends on the direction
to an incoming threat. In this way, it is also possible to
tilt the cartridge cases to a resting position in which the
cartridge cases are directed in a predefined direction, e.
g. away from an entrance opening of a helicopter. The
resting position may also be a position in which the car-
tridge cases are arranged in the centre of the tilting mech-
anism, or in a predefined direction which is believed to
be the "best choice" for a launch of a countermeasure.
For a helicopter, the resting position may e.g. be directed
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outwards and sideways. A helicopter may e.g. carry more
than one and up to four or more magazines, e.g. one at
each corner, where the magazines may use the same or
different resting positions.
[0012] It is also possible to use a system for launching
countermeasures on ground comprising one or more var-
iable magazines, which may be either mounted on a ve-
hicle or mounted in a stationary way on ground. In a rest-
ing position for ground use, the cartridge cases are pref-
erably tilted in a direction towards an enemy and away
from the own troops.
[0013] A countermeasure is in these examples an ex-
pendable measure that is ejected from the magazine of
an active protection system. It may be of a soft-kill type,
such as a flare or chaff, or of a hard-kill type, such as a
grenade or a short-range missile.
[0014] The magazine comprises a tracking system
having an active position sensor. The active position sen-
sor is adapted to detect the position of an incoming object,
e.g. a passive shell launched from a handheld shell
thrower. Such a shell does not emit any active signals
such that it can be detected by a passive sensor. The
active position sensor is preferably a radar or a lidar which
sends out a signal and detects and analyses the reflected
response. The active position sensor will detect the po-
sition of the incoming object and will preferably also be
able to detect the speed of the incoming object as well
as the distance and the aspect angles to the incoming
object relative the magazine. The position and distance
signals from the active position sensor are transferred to
an electronic control unit positioned in the magazine or
at an external position, e.g. in an aircraft or a vehicle.
The electronic control unit is adapted to control the di-
rection of the cartridge cases such that the opening of a
cartridge case can be directed towards the incoming ob-
ject.
[0015] One advantage of the inventive magazine is that
the openings of the cartridge cases can be directed to-
wards an incoming object. By being able to point directly
towards an incoming object, it is possible to use coun-
termeasures that can disarm or destroy the incoming ob-
ject. Normal countermeasures can only disturb active in-
coming objects but have no effect on passive incoming
objects. The inventive magazine will allow e.g. a helicop-
ter, a vehicle or a ground base to protect itself from pas-
sive shells in an efficient and cost-effective way.
[0016] The electronic control unit that controls the tilt-
ing of the magazine and the launch of a countermeasure
may be positioned in the magazine or may be integrated
in an external control system, e.g. in an aircraft or a ve-
hicle. It is also possible that the control of the tilting of
the magazine, i.e. the tracking of an incoming object, is
performed by an electronic control unit arranged in the
magazine, and that the launch of a countermeasure is
controlled by an external electronic control unit arranged
in e.g. an aircraft or a vehicle. By both controlling the
tilting of the magazine and the launch of a countermeas-
ure by an electronic control unit arranged in the maga-

zine, an autonomous track and launch system is ob-
tained, which is able to detect and destroy an incoming
object. Such a solution is especially advantageous for a
ground mounted arrangement, where a magazine is
mounted on a stand or a tripod. With an autonomous
system comprised in a magazine, there is no need to
connect the magazine to an external control system.
Such a solution further allows an inventive magazine to
be retrofitted to aircrafts without further modifications.
[0017] When an incoming object is detected by the
tracking system, the cartridge cases are tilted in the di-
rection of the incoming object, i.e. such that the centre
axis of a cartridge case points in the direction of the in-
coming object. A fine tracking function of the tracking
system will then continuously follow the incoming object
and will continuously fine adjust the tilt angle of the car-
tridge cases to point directly at the incoming object. The
fine tracking function will further preferably be able to
detect the speed of the incoming object as well as the
distance and the aspect angles to the incoming object,
such that the tracking of the incoming object can be im-
proved. When the incoming object reaches a predefined
position in relation to the magazine, one or more coun-
termeasures may be launched directly towards the in-
coming object in order to eliminate and destroy the in-
coming object. Such a countermeasure may e.g. be a
cluster of small metal pellets which will cause the incom-
ing object to detonate.
[0018] Depending on the speed of the incoming object,
the distance to the incoming object and the aspect angles
to the incoming object, it is also possible to point the
cartridge cases with an offset angle, such that the car-
tridge cases are directed to a position in front of the in-
coming object. This will compensate for the time delay
when launching a countermeasure until the counter-
measure reaches the incoming object.
[0019] The tracking system of the magazine is adapted
to detect and follow an incoming object. The tracking sys-
tem will in such an example be provided with an active
position sensor such as a radar or lidar. It is also possible
to integrate a vision system in the tracking system. A
vision system can be used to identify the type of the in-
coming object and also to detect the position of, the speed
of, the distance to and the aspect angles to the incoming
object. A vision system may also be used to detect ob-
jects on the ground, such that a hostile detected object
can be eliminated by launching e.g. a shell or the like.
[0020] The tracking system may be integrated in the
magazine. The active position sensor is preferably inte-
grated in one or more cartridge cases in the magazine,
even if it also possible to position the active position sen-
sor on the outside of the magazine. In one example, the
active position sensor is integrated in a removable car-
tridge that is adapted to be positioned in a cartridge case.
In this way, the magazine can be used either as a passive
variable magazine adapted for countermeasures and be-
ing controlled from an external electronic control unit po-
sitioned in e.g. an aircraft, or as an active magazine com-
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prising a tracking system, by inserting a cartridge com-
prising a tracking system. In this example, it is also pos-
sible to use cartridges having different active position
sensors. In one example, an infrared active sensor may
be used when the system is to be used during night,
which may be replaced with another sensor suitable for
other missions. When the tracking system detects an in-
coming object and a countermeasure is to be launched
in a direction detected by the tracking system, the car-
tridge cases are tilted to an active position, pointing in
the desired launch direction. The preferred launch direc-
tion for a helicopter depends of the incoming threat, but
is often to the rear of the helicopter. It is however of ad-
vantage to be able to direct the cartridge cases in a side-
way direction or in a forward direction, since a helicopter
may hover or fly in any direction. There are of course
limitations for the possible tilting angle, but it is preferred
that a cartridge case can be tilted in a first direction both
forwards and rearwards by at least 30 degrees, and more
preferably by at least 45 degrees. Further, it is of advan-
tage that a cartridge case can be tilted in a second direc-
tion both forwards and rearwards by at least 30 degrees,
and more preferably by at least 45 degrees. For a ground
use, the preferred launch direction may e.g. be deter-
mined by sensors adapted to detect motion in the sur-
roundings. Such a sensor may be a radar or a vision
system.
[0021] The magazine is operated and tilted by at least
one actuator, which is controlled by an electronic control
unit. In one example, an input signal to the ECU may be
a direction signal, which gives a desired pointing direction
for a cartridge. The direction signal is obtained from the
active position sensor. The input signal may also take
account of the actual flight direction of the aircraft when
the magazine is mounted on an aircraft, such that the
launch angle of a countermeasure can be adapted to the
actual elevation and azimuth of the aircraft, especially if
the aircraft flies with a relatively high speed.
[0022] The cartridge cases are arranged adjacent
each other in a slidably manner, such that the cartridge
cases may be tilted. In this way, the openings of the car-
tridges can be directed in the desired direction. The car-
tridge cases are adapted to be tilted forwards and back-
wards in a first direction. Preferably, they are also adapt-
ed to be tilted forwards and backwards in a second di-
rection. The cartridge cases comprises in one example
longitudinal interconnection means arranged in parallel
with the centre axis, where adjacent cartridge cases are
interconnected to each other in a slidable manner. The
interconnection means may e.g. comprise longitudinal
grooves and tongues interconnecting adjacent cartridge
cases.
[0023] A cartridge case is advantageously provided
with a square or rectangular cross-section. In this case,
the interconnection means preferably extend on a plu-
rality of the longitudinal external sides of the cartridge
case. A cartridge case could also be provided with an-
other cross-sectional shape, for example a round or po-

lygonal shape. Depending on the cross-sectional shape,
the interconnection means preferably extend on at least
one external side of each cartridge case such that adja-
cent cartridge cases can be interconnected to each other.
[0024] The cartridge cases of a magazine are arranged
to be tilted by a tilting means in a desired angle, e.g. with
reference to the direction of motion of the aircraft or with
reference to the mounting position of the magazine, such
that the openings of the cartridges can be directed in the
desired direction. The cartridge cases are adapted to be
tilted from a first position to a second position. The first
position may e.g. be a resting position and the second
position may be an active position. In this description,
the directions will be defined as follows, where directions
relating to a helicopter are used. The forward direction
of the aircraft is approximated as a direction with the nose
pointing forwards, and being in the horizontal plane, i.e.
floor and the rotor of the helicopter are parallel to the
horizontal plane. The horizontal plane comprises a for-
ward horizontal direction, i.e. the direction of motion of
the helicopter, and a sideway horizontal direction, i.e.
perpendicular to the forward horizontal direction. The ver-
tical direction is defined as being perpendicular to the
horizontal plane.
[0025] The resting position is typically a position in
which the cartridge cases are directed in a first predefined
direction. This position preferably represents a most like-
ly launch direction for a countermeasure, such that a
countermeasure can be launched without having to tilt
the cartridge cases or with a required minimum of tilting.
The resting position may also be the centre position of
the tilting means, which may be a position in which the
cartridge cases are perpendicular to a base plate of the
magazine.
[0026] The active position is the launch position. In the
launch position, the cartridge cases are directed in any
possible direction, e.g. between 0-45 degrees forwards
or backwards in the first direction and between 0-45 de-
grees forwards or backwards in the second direction.
Hence, the cartridge cases of the magazine may be
adapted to tilt from a resting position to an active position
before a countermeasure is fired and to tilt back to the
resting position after the countermeasure is fired. The
cartridge cases may also tilt from a first launch position
to a second launch position.
[0027] According to one aspect, the tilting means are
preferably attached to a single tilt control cartridge case
of the magazine. This cartridge case is preferably a car-
tridge case arranged in the centre of the magazine, but
it is possible to use any position in the magazine for the
tilt control cartridge case. The tilting means will tilt the tilt
control cartridge case and the other cartridge cases, be-
ing slidable attached to each other, will follow the tilt con-
trol cartridge case and will thus be tilted by the same
amount. The tilting means may e.g. comprise a bar po-
sitioned at a distance from a hinge-point. The bar inter-
connects the tilt control cartridge case with an actuating
means. The actuating means may be arranged in the
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base plate. It is e.g. possible to let a cartridge case extend
downwards with a pin that interacts with an actuating
means in the base plate. The active position sensor may
be positioned in the central cartridge case.
[0028] According to an aspect not according to the in-
vention, a method for launching a countermeasure from
a magazine is provided. The countermeasure is arranged
in a cartridge case comprised in the magazine. The meth-
od comprises the steps of: tilting the cartridge case from
a resting position to an active position, launching the
countermeasure, and optionally tilting the cartridge case
back to the resting position.
[0029] The invention further relates to an aircraft com-
prising at least one inventive magazine according to any
embodiment, or a combination of embodiments, previ-
ously disclosed herein. According to one aspect of an
aircraft comprising an inventive magazine, a wide scan-
ning range warning system, i.e. having a wide antenna
lobe, of the aircraft can be used to identify that there is
an incoming threat, i.e. object, whereby the more narrow
scanning range radar/lidar tracking system of the mag-
azine can be directed in the approximate direction of the
incoming object and subsequently more accurately de-
termine e.g. position, speed, distance and/or aspect an-
gles of the incoming object. Thereby the opening of the
cartridge cases of the magazine can be directed towards
the incoming object, whereby countermeasures
launched from the magazine can be used to disarm or
destroy the incoming object.

BRIEF DESCRIPTION OF DRAWINGS

[0030] The invention will be described in greater detail
in the following, with reference to the embodiments that
are shown in the attached drawings, in which

Fig. 1 schematically shows a side view of an aircraft
provided with magazines according to an em-
bodiment of the invention for storing and
launching countermeasures,

Fig. 2 schematically shows a side view of a magazine
in a resting position according to the invention,

Fig. 3 schematically shows a side view of a magazine
in an active position according to the invention,
and

Fig. 4 schematically shows a cartridge comprising a
tracking system according to the invention.

MODES FOR CARRYING OUT THE INVENTION

[0031] The embodiments of the invention with further
developments described in the following are to be re-
garded only as examples and are in no way to limit the
scope of the protection provided by the patent claims.
References such as longitudinal, horizontal, vertical, for-

ward, rearward, sideway, etc. refer to directions of an
aircraft flying forwards in a normal orientation. For a mag-
azine used on ground, directions may also be referred
to as forward, rearward, sideway, left, right, etc.
[0032] An aircraft 1 in the form of a helicopter, shown
in Figure 1, is provided with several magazines 2 for stor-
ing and launching payloads, hereinafter described as
countermeasures 5. The magazine may be mounted on
aircrafts, on ground vehicles and may also be mounted
in a stationary manner on a ground stand. The magazine
2 comprises a plurality of cartridge cases 6 which are
longitudinal and where a cartridge case is adapted to
store and launch a countermeasure. An arrow 3 desig-
nates the direction of launching from a magazine 2. The
possible launch sector is denoted with 4. In the example
shown in Fig. 1, one magazine 2 is placed at the front of
the helicopter, pointing substantially forwards-down-
wards, and two magazines 2 are placed at the rear of the
helicopter, where one magazine point forwards-down-
wards and one magazine point rearwards-downwards.
The magazine further comprises a tracking system
adapted to detect and track an incoming flying object, e.
g. a shell from a handheld shell thrower.
[0033] Since the helicopter may hover or may fly up-
wards, downwards, forwards or sideways and with var-
ying speeds, the desired launch direction will also depend
on the actual flight direction of the helicopter as well as
on the relative azimuth and elevation angle to an incom-
ing object. The launch direction will also depend on the
actual mounting position on the helicopter. Preferably,
several magazines are mounted in different positions on
a helicopter in order to cover different launch directions.
In this way, it will be possible to launch countermeasures
in most directions from the helicopter, such that the flight
direction of the helicopter is not important in order to direct
the countermeasure to a desired position. If two maga-
zines are positioned such that the launch sectors of the
magazines overlap, it is of advantage that both maga-
zines track the incoming object. If the incoming object
leaves the launch sector of one magazine, the other mag-
azine will still be able to follow the incoming object. If the
incoming object is in the launch sectors of both maga-
zines, the tracking systems of the magazines can com-
municate with each other in order to decide which mag-
azine that should launch a countermeasure, or if both
magazines should launch a countermeasure.
[0034] A magazine 2 is described in more detail with
reference to Fig. 2 and Fig. 3. In one example, the de-
scribed magazine is adapted to be used on an aircraft
and in the described example, a helicopter is used as an
example of an aircraft. The magazine may also be used
on ground, and may be mounted on a vehicle such as a
landing craft, a truck or a battle tank, or may be mounted
in a stationary position on the ground, e.g. by the use of
a stand or a tripod. The magazine is preferably directed
in a main direction from which the magazine can be tilted
to a desired direction, e.g. when a moving object has
been detected. In this way, one or a few magazine can
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be used to cover a large area. By tilting the magazine
also in a vertical direction, the elevation angle of a coun-
termeasure can be controlled. In the described example,
the magazine is mounted on a helicopter.
[0035] The magazine 2 comprises a plurality of car-
tridge cases 6 arranged in a matrix with a number of rows
and a number of columns. A suitable number of rows
may e.g. be 3 - 8 and a suitable number of columns may
e.g. be 5 - 12, depending on the size of a cartridge. A
cartridge case is designed with a longitudinal body, pref-
erably having a square or rectangular cross-section. The
cross-section of a cartridge may e.g. be 1*1 or 1*2 inches
and the length may e.g. be 8 inches. A cartridge case is
adapted to receive a countermeasure 5 stored in a car-
tridge 12. The countermeasure cartridge 12 is attached
to the cartridge case in a known way. The countermeas-
ure cartridge 12 is further connected to a launch system
of the aircraft, comprising a firing control. The counter-
measure cartridge may either be connected directly to
the launch system of the aircraft, or is connected to an
electronic control unit of the magazine, which in turn is
connected to the launch system of the aircraft. The inter-
face between the countermeasure cartridge and the elec-
tronic control unit of the aircraft may be a mechanical
system, which can only launch the countermeasure, or
it may be an electrical interface, comprising two way com-
munication between the countermeasure cartridge and
the aircraft.
[0036] The magazine comprises a tracking system
adapted to detect and track an incoming flying object, e.
g. a shell from a handheld shell thrower. The tracking
system comprises an active position sensor that is adapt-
ed to detect the position and speed of the incoming object
as well as the distance and the aspect angles to the in-
coming object relative the aircraft. When an incoming
object has been detected, the tracking system tilts the
magazine in a direction towards the incoming object and
a fine tracking function will then continuously follow the
incoming object by fine adjusting the magazine direction.
The fine tracking function will further preferably be able
to detect the speed of the incoming object as well as the
distance and the aspect angles to the incoming object,
such that the tracking of the incoming object can be im-
proved. In this way, the launch openings of the cartridge
cases will be directed towards the incoming object. The
magazine will thus be ready to launch a countermeasure
when the incoming object has reached a predefined po-
sition. The predefined position will depend on the type of
countermeasure used, some countermeasures may be
adapted for a longer range and some for a shorter range.
It is also possible to use different countermeasures
adapted for different ranges at the same time, and
launching them at different moments.
[0037] The tracking system is in the shown example
integrated in the magazine and the active position sensor
is positioned in a tracking cartridge placed in a cartridge
case in the magazine. It is also possible to position the
active position sensor on the outside of the magazine. In

the shown example, the active position sensor is inte-
grated in a removable tracking cartridge that is positioned
in a cartridge case, here in a central cartridge case. The
cartridge with the active position sensor may however be
positioned in any of the cartridge cases. The active po-
sition sensor is adapted to detect and to follow a flying
incoming object. A suitable and robust sensor may be a
radar, a lidar or a vision system. In one example, one
type of sensor is used for the detection of the incoming
object and another sensor is used for the fine tracking of
the incoming object. In such an example, a wide scanning
range warning system having a wide antenna lobe is used
to identify that there is an incoming threat and to deter-
mine the general direction to the incoming threat. The
magazine, comprising a fine tracking function comprising
a more narrow scanning range radar/lidar tracking sys-
tem for the magazine, can be directed in the approximate
direction of the incoming object. The fine tracking function
can more accurately determine e.g. position, speed, dis-
tance and/or aspect angles of the incoming object, and
can track and follow the incoming object. In this case,
the fine tracking function may use an optical system.
[0038] The active position sensor is connected to an
electronic control unit adapted to control the tilting means
of the magazine in dependency of the signal from the
active position sensor. When the tracking system detects
an incoming object, the electronic control unit will control
the magazine to point in the general direction of the in-
coming object and the fine tracking function will then fine
adjust the direction of the magazine to point directly to
the incoming object. The electronic control unit may also
be positioned in the base of the magazine. The electronic
control unit is also connected to an external control sys-
tem, e.g. of an aircraft, and receives information regard-
ing the flight parameters of the aircraft. The electronic
control unit will also send information regarding an in-
coming object to the control system of the aircraft. By
mounting the active position sensor in a cartridge, the
magazine can be used either as an active magazine com-
prising a tracking system, or as a passive tiltable maga-
zine adapted for countermeasures and being controlled
from an external electronic control unit positioned e.g. in
an aircraft. By inserting a cartridge comprising a tracking
system, the magazine will transform from a passive mag-
azine to an active magazine comprising a tracking sys-
tem. By mounting the active position sensor in a cartridge,
it is also possible to use cartridges having different active
position sensors. In one example, an infrared active sen-
sor may be used when the system is used during night,
and it can be replaced with another sensor suitable for
other missions.
[0039] The magazine 2 comprises a base 7, which is
the base of the magazine and is used to mount the mag-
azine to e.g. an aircraft by the use of an attachment
means. The magazine may be mounted directly to an
attachment bracket on the aircraft with suitable mounting
means. It is also possible to mount the magazine to an
adapter bracket, which is used to create an interface for
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an existing mounting bracket on an aircraft. By using a
suitable adapter bracket, the magazine can be mounted
to an aircraft provided with standardized mounting brack-
ets for fixed magazines. In this way, there is no need to
upgrade the aircraft with new mounting brackets. Further,
by using an adapter bracket, both fixed magazines and
variable magazines can be used, depending on the ac-
tual needs. The base is used to mount the magazine to
an aircraft. The base is also used to absorb the recoil
force created when a countermeasure is launched. The
base will absorb and distribute the created force over the
entire base area of the base.
[0040] Each cartridge case 6 is attached to the base 7
through a flexible joint 16. For a magazine in which the
cartridge cases can be tilted in two directions, a flexible
joint which allows pivoting of the cartridge cases in two
directions is used, such as a ball joint. If the cartridge
cases should only tilt in one direction, the flexible joint
may be a hinge. A ball joint allows the cartridge cases to
be tilted in any direction. Each cartridge case is provided
with a flexible joint. At the bottom of each cartridge case,
a recoil plate 8 is arranged which is used to attach each
cartridge case to the base through the flexible joint. The
recoil plate will also transfer the recoil force from a coun-
termeasure to the base when a countermeasure is
launched. A cartridge case 6 is attached to a recoil plate
8 in a removable way, such that a countermeasure car-
tridge 12 can be inserted in the cartridge case. Since the
cartridge cases are interconnected to each other to form
the magazine, it is possible that all cartridge cases are
removed at the same time as one unit when counter-
measure cartridges are to be replaced. The flexible joint
of one cartridge case will be arranged at a fixed position
and will be mounted to the base in a fixed way. This car-
tridge case will be referred to as the tilt control cartridge
case 17. This cartridge case is preferably arranged at
the centre of the magazine, but it may also be arranged
at a side or at a corner of the magazine. This cartridge
case will be provided with a tilting means 25 which will
tilt the magazine in a desired direction. In the shown ex-
ample the tilt control cartridge case is arranged as a cen-
tre cartridge case.
[0041] A cartridge case 6 comprises a cavity 13, adapt-
ed to store a countermeasure cartridge 12 and is provided
with an opening 14 at the front of the cartridge case. The
countermeasure cartridges 12 are connected to a launch
control unit (not shown) for feeding launch signals to the
countermeasure cartridges. When a countermeasure
has been launched, the countermeasure cartridge can
be replaced with a new countermeasure cartridge by re-
moving the remains of the launched countermeasure car-
tridge from the cartridge case and by inserting a new
countermeasure cartridge into the cartridge case.
[0042] The base of the magazine is in the shown ex-
ample further provided with a first rail 18 arranged along
the z-axis and which is provided with a dovetail shape.
The first rail is fixedly mounted to the base. The first rail
intersects with the flexible joint of the tilt control cartridge

case 17. The base is further provided with a fixed second
rail 19, which is arranged along the x-axis. The fixed sec-
ond rail intersects the flexible joint of the tilt control car-
tridge case 17 and is perpendicular to the first rail 18.
[0043] The first rail is adapted to hold several movable
second rails 19 which are arranged along the x-axis, par-
allel to the fixed second rail. The movable second rails
are in this example provided with a groove having a dove-
tail shape. The movable second rails 19 are adapted to
glide on the first fixed rail and the movable second rails
are thus provided with a dovetail shaped cut out adapted
to cooperate with the dovetail of the first rail. It is also
possible to use several spaced apart first fixed rails in
order to increase the stability and precision of the mag-
azine.
[0044] Each flexible joint is provided with a sliding block
20 attached to the flexible joint in a fixed manner. The
sliding block is provided with a dovetail shape adapted
to cooperate with the dovetail shaped groove of the sec-
ond rail. The movable second rails and the sliding blocks
allow the distance between two flexible joints to vary.
When the cartridge cases are tilted, the flexible joints not
arranged along the first fixed rail or the fixed second rail
will have to move slightly away from the tilt control car-
tridge case 17 due to the relative geometric change be-
tween the cartridge cases. The movable second rails and
the sliding blocks allow this movement. The dovetail
shape of the first rail, the cut out of the second rails, the
groove of the second rails and the sliding blocks will at
the same time secure that the flexible joints are attached
to the base. Depending on the required tilt angle for the
magazine, it would e.g. also be possible to attach each
flexible joint to the base with a resilient means such as
rubber. It is important that the flexible joints bear against
the base, since the recoil force from the recoil plate is
transferred through the flexible joint to the base. Other
interconnecting methods are also possible.
[0045] A magazine 2 positioned in a resting or idle po-
sition 50 is shown in Fig 2. In this position, the centre axis
15 of a cartridge case is perpendicular to the base 7. This
position is used as a reference position in this description.
The tilt angle is zero degrees in the resting position and
the centre axis is directed along a y-axis. The recoil base
is directed in an x-z plane. The cartridge cases are ar-
ranged slidably to each other such that they bear against
each other and such that they can slide against each
other in the longitudinal direction.
[0046] The cartridge cases of the magazine are adapt-
ed to be tilted from the resting position 50, shown in Fig.
2, to an active position 51, shown in Fig. 3. Since adjacent
cartridge cases are arranged to each other in a slidable
manner, the magazine can be tilted by a tilting means 25
to a selected angle. In the description, the selected tilt
angle will be relative the resting position. When mounted
on an aircraft, the selected angle is preferably referenced
to a horizontal and vertical direction of the aircraft, or to
an elevation and azimuth direction, such that the open-
ings of the cartridge cases can be directed in the desired

11 12 



EP 3 458 802 B1

8

5

10

15

20

25

30

35

40

45

50

55

direction.
[0047] In Fig. 3, the magazine 2 is in an active position
51 with the cartridge cases inclined in a first direction. As
shown in Fig. 3, the distance between the flexible joints
has increased some compared to the resting position.
The first direction is directed along the x-axis and the
second direction is directed along the z-axis. The y-axis
is parallel to the centre axis 15 of a cartridge case when
positioned in the resting position. The inclination angle v
is chosen depending on the intended use of a counter-
measure and the active position may e.g. be directing
the cartridges between plus and minus 30 degrees, and
preferably by at least plus and minus 45 degrees in a first
direction along the x-axis. In the active position, the car-
tridge cases may also be directed in a second direction
along the z-axis, also by e.g. plus and minus 30 degrees,
and preferably by at least plus and minus 45 degrees.
[0048] The cartridge cases of the magazine are ar-
ranged to each other in a slidable manner, such that they
can slide against each other in a longitudinal direction.
They are preferably attached to each other in a slidable
manner, but it is also possible that some or all cartridge
cases are only held to each other by e.g. a circumferential
frame. In one example, the outermost cartridge cases
are attached to each other, while the inner cartridge cas-
es only bear at each other. This may simplify the replace-
ment of used cartridges. The attachment means may e.
g. be longitudinal interconnection means arranged in par-
allel with the centre axis 15 of the cartridge cases, such
as longitudinal grooves and tongues. The cartridge cases
may also be provided with T-shaped grooves with a nut
interconnecting two adjacent cartridge cases. Other
types of grooves are also possible. In order to provide
an attachment between two cartridge cases without play,
it is possible to position a longitudinal leaf spring between
the cartridge cases, e.g. in the slit or groove or at the
external sides. The leaf spring will compensate for toler-
ances and will prohibit vibrations and vibrating noise.
[0049] Fig. 4 schematically shows an example of a
tracking system 26 arranged in a cartridge case 6 of a
magazine 2. The tracking system may be arranged at a
fixed position of the magazine or may alternatively be
arranged in a replaceable cartridge 12. In the shown ex-
ample, the tracking system 26 is arranged in a replace-
able tracking cartridge 31 adapted to be placed in a car-
tridge case of the magazine. The tracking cartridge may
also be arranged at one side of the magazine.
[0050] The tracking cartridge 31 comprises an active
position sensor 27. The active position sensor is adapted
to detect the position of an incoming object, e.g. a passive
shell launched from a handheld shell thrower. Such a
shell does not emit any active signals such that it can be
detected by a passive sensor. The active position sensor
is preferably a radar or a lidar which sends out a signal
and detects and analyses the reflected response. The
active position sensor may be a single sensor or may
also comprise an additional sensor 28 adapted for fine
tracking of the incoming object. The active position sen-

sor will detect the position of the incoming object and will
preferably also be able to detect the distance to the in-
coming object, the speed of the incoming object, and the
aspect angles to the incoming object. The position, speed
and distance signals from the active position sensor is
transferred to an electronic control unit 29 positioned in
the cartridge. The electronic control unit may also be po-
sitioned in the magazine or externally, e.g. in an aircraft
or a vehicle. The electronic control unit is adapted to de-
termine the position of the incoming object in relation to
the position, speed and flight direction of the aircraft. The
electronic control unit receives information regarding rel-
evant flight parameters from the control system of the
aircraft. The electronic control unit will send the informa-
tion about the desired tilt angle to the electronic control
unit 33 of the tilting means of the magazine. The elec-
tronic control unit 29 is connected to the control system
32 of the aircraft through a communication means 30.
When the tracking system is integrated in the magazine,
the electronic control unit 29 may also control the tilting
means 25 directly.
[0051] One advantage of the inventive magazine is that
the openings of the cartridge cases can be directed to-
wards an incoming object. By being able to point directly
towards an incoming object, it is possible to use coun-
termeasures that can disarm or destroy the incoming ob-
ject. Normal countermeasures can only disturb active in-
coming objects but have no effect on passive incoming
objects. The inventive magazine will allow e.g. a helicop-
ter to protect itself from passive shells in an efficient and
cost-effective way.
[0052] The electronic control unit 29 of the tracking sys-
tem and the electronic control unit that controls the tilting
of the magazine may be positioned in the magazine or
may be integrated in an external control system of e.g.
an aircraft. The electronic control unit 29 may also control
the launch of a countermeasure. It is also possible that
the control of the tilting of the magazine, i.e. the tracking
of an incoming object, is performed by an electronic con-
trol unit arranged in the magazine, and that the launch
of a countermeasure is controlled by an external elec-
tronic control unit 32 arranged in e.g. an aircraft. By both
controlling the tilting of the magazine and the launch of
a countermeasure by an electronic control unit 29 ar-
ranged in the magazine, an autonomous track and launch
system is obtained, which is able to detect and destroy
an incoming object.
[0053] When an incoming object is detected by the
tracking system, the cartridge cases are tilted in the di-
rection of the incoming object, i.e. such that the centre
axis of a cartridge case points in the direction of the in-
coming object. A fine tracking function of the tracking
system will then continuously follow the incoming object
and will continuously fine adjust the tilt angle of the car-
tridge cases to point directly at the incoming object. The
tracking system may comprise an additional fine tracking
sensor 28 that is adapted to track a detected object.
When the incoming object reaches a predefined position
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in relation to the magazine, one or more countermeas-
ures may be launched directly towards the incoming ob-
ject in order to eliminate and destroy the incoming object.
Such a countermeasure may e.g. be a cluster of small
metal pellets which will cause the incoming object to det-
onate.
[0054] Depending on the distance to, speed of and an-
gle to the incoming object, it is also possible to point the
cartridge cases with an offset angle, such that the car-
tridge cases are directed to a position in front of the in-
coming object. This will compensate for the time delay
when launching a countermeasure until the counter-
measure reaches the incoming object.
[0055] The invention is not to be regarded as being
limited to the embodiments described above, a number
of additional variants and modifications being possible
within the scope of the subsequent patent claims. The
magazine may be mounted to both moving vehicles of
all kinds and may also be mounted in a stationary man-
ner, either fixed on e.g. a building or on a movable stand.

REFERENCE SIGNS

[0056]

1: Aircraft
2: Magazine
3: Direction of launch
4: Launch sector
5: Countermeasure
6: Cartridge case
7: Base
8: Recoil plate
10: Ball joint
12: Cartridge
13: Cavity
14: Opening
15: Centre axis
16: Flexible joint
17: Tilt control cartridge case
18: First rail
19: Second rail
20: Sliding block
21: Interconnecting means
22: Longitudinal groove
23: Tongue
24: Longitudinal external side
25: Tilting means
26: Tracking system
27: Active position sensor
28: Fine tracking sensor
29: Electronic control unit
30: Communication means
31: Tracking cartridge
32: External electronic control unit
33: Tilt control unit
50: Resting position
51: Active position

Claims

1. A magazine (2) for storing and launching counter-
measures (5) arranged in cartridges (12), comprising
a plurality of longitudinal cartridge cases (6) forming
the magazine (2), where the cartridge cases (6) are
arranged to each other in a slidable manner in a lon-
gitudinal direction, and where the magazine (2) com-
prises a tilting means (25) adapted to tilt the cartridge
cases (6), such that an opening (14) of a cartridge
case (6) can be directed in a selected direction,
wherein the magazine (2) comprises a tracking sys-
tem (26) comprising an active position sensor (27)
adapted to detect the position of an incoming object.

2. The magazine according to claim 1, characterized
in that the active position sensor (27) is adapted to
detect the speed of an incoming object as well as
the distance and the aspect angles to an incoming
object.

3. The magazine according to claim 1 or 2, character-
ized in that the active position sensor (27) is a radar
based sensor.

4. The magazine according to claim 1 or 2, character-
ized in that the an active position sensor (27) is a
laser based sensor.

5. The magazine according to claim 1 or 2, character-
ized in that the an active position sensor (27) is a
vision based sensor.

6. The magazine according to any of claims 1 to 5,
characterized in that the magazine (2) comprises
a tilting means (25) and an electronic control unit
(29) adapted to control the tilting angle of the mag-
azine (2) in dependency of the signal from the active
position sensor (27).

7. The magazine according to claim 6, characterized
in that the electronic control unit (29) is adapted to
launch a countermeasure (5) in dependency of the
signal from the active position sensor (27).

8. The magazine according to any of claims 1 to 5,
characterized in that the magazine comprises com-
munication means (30) adapted to transfer the signal
from the active position sensor (27) to an electronic
control unit (32) arranged externally of the magazine
(2).

9. The magazine according to claim 8, characterized
in that the magazine (2) is adapted to receive a
launch signal from the electronic control unit (32) in
order to launch a countermeasure (5).

10. The magazine according to any one of the previous
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claims, characterized in that the magazine (2) is
adapted to tilt from a resting position (50) to an active
position (51) in dependency of a signal from the
tracking system (26) before a countermeasure (5) is
launched.

11. The magazine according to any of claims 1 to 10,
characterized in that the magazine (2) comprises
a fine tracking sensor (28) adapted to track an in-
coming object detected by the active position sensor
(27).

12. A tracking cartridge (31) adapted to be used in a
magazine (2) according to any one of claims 1 to 11,
characterizedin in that the tracking cartridge (31)
comprises an active position sensor (27) adapted to
detect the position of an incoming object, and com-
munication means (30) adapted to transfer the signal
from the active position sensor to an electronic con-
trol unit (29, 32) arranged in the magazine (2) or ex-
ternally of the magazine (2), wherein the electronic
control unit is adapted to control a tilting means (25)
of the magazine (2) in dependency of the signal from
the active position sensor (27).

13. The tracking cartridge according to claim 12, char-
acterized in that the tracking cartridge (31) further
comprises an electronic control unit (29) adapted to
determine the position of an incoming object in de-
pendency of the signal from the active position sen-
sor (27).

14. An aircraft, characterized in that it comprises at
least one magazine according to any one of claims
1 to 11.

Patentansprüche

1. Magazin (2) zum Lagern und Auslösen von Gegen-
maßnahmen (5), die en Patronen (12) angeordnet
sind, umfassend eine Mehrzahl von längslaufenden
Patronenhülsen (6), die das Magazin (2) bilden, wo-
bei die Patronenhülsen (6) in einer Längsrichtung
verschieblich zueinander angeordnet sind, und wo-
bei das Magazin (2) ein Kippmittel (25) umfasst, das
zum Kippen der Patronenhülsen (6) ausgelegt ist,
so dass eine Öffnung (14) einer Patronenhülse (6)
in eine ausgewählte Richtung ausgerichtet werden
kann, wobei das Magazin (2) ein Verfolgungssystem
(26) umfasst, das einen aktiven Positionssensor (27)
umfasst, der zum Erfassen der Position eines ein-
gehenden Objektes ausgelegt ist.

2. Magazin nach Anspruch 1, dadurch gekennzeich-
net, dass der aktive Positionssensor (27) ausgelegt
ist, um die Geschwindigkeit eines eingehenden Ob-
jektes sowie den Abstand und die Aspektwinkel zu

einem eingehenden Objekt zu erfassen.

3. Magazin nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass der aktive Positionssensor (27) ein
radarbasierter Sensor ist.

4. Magazin nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass der aktive Positionssensor (27) ein
laserbasierter Sensor ist.

5. Magazin nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass der aktive Positionssensor (27) ein
visionsbasierter Sensor ist.

6. Magazin nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, dass das Magazin (2) ein
Kippmittel (25) und eine elektronische Steuereinheit
(29) umfasst, die zum Steuern des Kippwinkels des
Magazins (2) in Abhängigkeit von dem Signal des
aktiven Positionssensors (27) ausgelegt ist.

7. Magazin nach Anspruch 6, dadurch gekennzeich-
net, dass die elektronische Steuereinheit (29) zum
Auslösen einer Gegenmaßnahme (5) in Abhängig-
keit von dem Signal des aktiven Positionssensors
(27) ausgelegt ist.

8. Magazin nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, dass das Magazin Kom-
munikationsmittel (30) umfasst, die zur Übertragung
des Signals des aktiven Positionssensors (27) an
eine außerhalb des Magazins (2) angeordnete elek-
tronische Steuereinheit (32) ausgelegt ist.

9. Magazin nach Anspruch 8, dadurch gekennzeich-
net, dass das Magazin (2) zum Empfangen eines
Auslösesignals von der elektronischen Steuerein-
heit (32) zum Auslösen einer Gegenmaßnahme (5)
ausgelegt ist.

10. Magazin nach einem der vorgehenden Ansprüche,
dadurch gekennzeichnet, dass das Magazin (2)
zum Kippen aus einer Ruhestellung (50) in eine Ak-
tivstellung (51) in Abhängigkeit von einem Signal des
Verfolgungssystems (26) vor dem Auslösen einer
Gegenmaßnahme (5) ausgelegt ist.

11. Magazin nach einem der Ansprüche 1 bis 10, da-
durch gekennzeichnet, dass das Magazin (2) ei-
nen feinen Verfolgungssensor (28) umfasst, der zur
Verfolgung eines durch den aktiven Positionssensor
(27) erfassten eingehenden Objektes ausgelegt ist.

12. Verfolgungspatrone (31), die zur Verwendung in ei-
nem Magazin (2) nach einem der Ansprüche 1 bis
11 ausgelegt ist, dadurch gekennzeichnet, dass
die Verfolgungspatrone (31) einen aktiven Positions-
sensor (27) umfasst, der zum Erfassen der Position
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eines eingehenden Objektes ausgelegt ist, und
Kommunikationsmittel (30) umfasst, die zur Übertra-
gung des Signals des aktiven Positionssensors an
eine in dem Magazin (2) oder außerhalb des Maga-
zins (2) angeordnete elektronische Steuereinheit
(29, 32) ausgelegt sind, wobei die elektronische
Steuereinheit zum Steuern eines Kippmittels (25)
des Magazins (2) in Abhängigkeit von dem Signal
des aktiven Positionssensors (27) ausgelegt ist.

13. Patrone nach Anspruch 12, dadurch gekennzeich-
net, dass die Verfolgungspatrone (31) ferner eine
elektronische Steuereinheit (29) umfasst, die zum
Bestimmen der Position eines eingehenden Objek-
tes in Abhängigkeit von dem Signal des aktiven Po-
sitionssensors (27) ausgelegt ist.

14. Flugzeug, dadurch gekennzeichnet, dass es min-
destens ein Magazin nach einem der Ansprüche 1
bis 11 umfasst.

Revendications

1. Magasin (2) pour stocker et lancer des contre-me-
sures (5) disposées dans des cartouches (12), com-
prenant une pluralité de boîtiers de cartouche longi-
tudinaux (6) formant le magasin (2), les boîtiers de
cartouche (6) étant arrangés l’un par rapport à l’autre
de manière coulissante dans une direction longitu-
dinale, et le magasin (2) comprenant un moyen d’in-
clinaison (25) adapté pour faire incliner les boîtiers
de cartouche (6), si bien qu’une ouverture (14) d’un
boîtier de cartouche (6) peut être dirigée dans une
direction sélectionnée, le magasin (2) comprenant
un système de suivi (26) comprenant un capteur de
position active (27) adapté pour détecter la position
d’un objet entrant.

2. Magasin selon la revendication 1, caractérisé en ce
que le capteur de position active (27) est adapté
pour détecter la vitesse d’un objet entrant ainsi que
la distance et les angles d’aspect par rapport à un
objet entrant.

3. Magasin selon la revendication 1 ou 2, caractérisé
en ce que le capteur de position active (27) est un
capteur basé sur un radar.

4. Magasin selon la revendication 1 ou 2, caractérisé
en ce que le capteur de position active (27) est un
capteur à laser.

5. Magasin selon la revendication 1 ou 2, caractérisé
en ce que le capteur de position active (27) est un
capteur basé sur la vision.

6. Magasin selon l’une quelconque des revendications

1 à 5, caractérisé en ce que le magasin (2) com-
prend un moyen d’inclinaison (25) et une unité de
commande électronique (29) adaptée pour com-
mander l’angle d’inclinaison du magasin (2) en fonc-
tion du signal provenant du capteur de position active
(27).

7. Magasin selon la revendication 6, caractérisé en ce
que l’unité de commande électronique (29) est adap-
tée pour lancer une contre-mesure (5) en fonction
du signal provenant du capteur de position active
(27).

8. Magasin selon l’une quelconque des revendications
1 à 5, caractérisé en ce que le magasin comprend
des moyens de communication (30) adaptés pour
transférer le signal provenant du capteur de position
active (27) vers une unité de commande électroni-
que (32) disposée à l’extérieur du magasin (2).

9. Magasin selon la revendication 8, caractérisé en ce
que le magasin (2) est adapté pour recevoir un signal
de lancement provenant de l’unité de commande
électronique (32) pour lancer une contre-mesure (5).

10. Magasin selon l’une quelconque des revendications
précédentes, caractérisé en ce que le magasin (2)
est adapté pour basculer d’une position de repos
(50) à une position active (51) en fonction d’un signal
provenant du système de suivi (26) avant qu’une
contre-mesure (5) ne soit lancée.

11. Magasin selon l’une quelconque des revendications
1 à 10, caractérisé en ce que le magasin (2) com-
prend un capteur de suivi fin (28) adapté pour suivre
un objet entrant détecté par le capteur de position
active (27).

12. Cartouche de suivi (31) adaptée pour être utilisée
dans un magasin (2) selon l’une quelconque des re-
vendications 1 à 11, caractérisée en ce que la car-
touche de suivi (31) comprend un capteur de position
active (27) adapté pour détecter la position d’un objet
entrant, et des moyens de communication (30) adap-
tés pour transférer le signal provenant du capteur de
position active à une unité de commande électroni-
que (29, 32) disposée dans le magasin (2) ou à l’ex-
térieur du magasin (2), l’unité de commande élec-
tronique étant adaptée pour commander un moyen
d’inclinaison (25) du magasin (2) en fonction du si-
gnal provenant du capteur de position active (27).

13. Cartouche selon la revendication 12, caractérisée
en ce que la cartouche de suivi (31) comprend en
outre une unité de commande électronique (29)
adaptée pour déterminer la position d’un objet en-
trant en fonction du signal du capteur de position
active (27).
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14. Aéronef, caractérisé en ce qu’il comprend au moins
un magasin selon l’une quelconque des revendica-
tions 1 à 11.
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